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FOREWORD. 
BRANCHES AND THE Socirety’s BiaGEest PROBLEM. 


OHAS. F. SCOTT, 


President of the Society. 
December 24, 1921, 
My dear President Scott: 

I am sure that you will be interested in the following information con- 
cerning the branches of the Society which have been established under 
your leadership. 

Reports received in this office show that branch meetings have been held 
in 21 institutions. 

Other institutions have indicated plans for holding meetings in the near 
future. In addition to these branch meetings there have been meetings 
of sections usually composed of several institutions in the same geograph- 
ical district. There have been during the fall a number of section meet- 
ings at which 17 institutions were represented. This makes a total num- 
ber of institutions participating in branch or section meetings during the 
past three months 38 and the total number of teachers attending these 
meetings is estimated at 760. In other words about one third of the insti- 
tutions and about one third of the engineering teachers have taken part 
in meetings dealing primarily with better teaching. 

I am sure you will be glad to learn of this wide response to the sugges 
tion made in your Foreword in the September number of ENGINEERING 
EpucaTIon. It indicates interest and activity on the part of our member- 
ship at large in making the Society of increased value to its members and 
of carrying out the real aims of the Society, which has been unequaled 
during my official connection with the Society extending over a period of 
seven years, Very truly yours, 

F, L. BisHop, 
Secretary. 


I am sure that the members generally will take the same 
interest that I have taken in reading the foregoing letter from 
the Secretary. In a talk with him after the letter was written, 
he told me that the number of branches already formed is twice 
as many as he really expected would be organized during the 
first year. He also says that it must be remembered that in 
the national engineering societies the members are expecting 4 
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definite return in money value for the dues they pay and the 
interest they take in the society affairs while, in the Society 
for the Promotion of Engineering Education, many consider 
it is simply a matter of service. 


If such is the attitude of the teachers of our Society, is it 
not a wrong one? Is not the instructor who makes a definite 
business of studying his profession really adding not only to 
the service he can render to his students, but is he not also 
doing the best possible thing for his own pecuniary advance- 
ment? Our Secretary has made many observations during 
his connection with the Society. He told me not long since 
of a man in a western college who was very active in Society 
affairs. In the past half dozen years he has made two trans- 
fers each at a considerable elevation in position and salary 
and both of these moves could be directly traced to the ac- 
quaintance gained through this Society. Incidentally a letter 
from the institution in which this man was first located was 
recently received by the Secretary explaining the difficulties 
encountered in interesting the faculty in the question of 
teaching and the fear that if a meeting were attempted only 
two or three men would attend. 


Branch meetings should be a growth. In the technical 
societies when local meetings were started there were few 
organized the first year and they have been continually in- 
creased until the local organizations constitute the real 
strength of many of our national engineering societies. The 
Suggestion and inspiration which comes from example should 
be factors in this new movement. 


One method which is proving useful is the presentation by 
a number of younger men of five-minute papers on specific 
topics which require an analysis of the work which they them- 
selves are doing. Such a topic is ‘‘How I Conduct a Recita- 
tion.”” The preparation of papers of this kind has proved to 
be most enlightening to the men who have prepared them and 
they are full of suggestions to others. 
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When these meetings were proposed the topics suggested 
related to methods of teaching. Other suggestions were not 
made as it was the purpose to concentrate first on the most 
important thing. Many other topics can be taken up to excel- 
lent advantage. The recent joint session of our Society and 
the American Society of Mechanical Engineers in New York 
brought together representatives of the colleges and of the 
industries in joint conference. These two societies have their 
local organizations in many places throughout the country 
and there is splendid opportunity for joint sessions partie 
ularly in those institutions which are located in industrial 
communities. 


THE Soctety’s Biagest PROBLEM. 


In the remarks which I made at the joint session in New 
York I pointed out one thing on which we are all probably 
agreed, namely, that the situation in engineering education is 
a critical one. Our problems are not solved. They are not 
even formulated. They are in fact progressive problems and 
will shift from year to year, and from generation to genera- 
tion. There is need of vision and ideals of larger plans. There 
is a feeling that engineering schools should be quite radically 
modified. In this critical stage whence is to come leader- 
‘ship and direction? Shall it be imposed from the outside or 
‘shall it be the reaction from the group of teachers within the 
‘Society for the Promotion of Engineering Education? It 
‘will be most wholesome if our groups in different institutions 
can take up these larger problems, can project their ideas 
into the future and sketch the ideals which engineering edu- 
cation of the future should realize. What should be its ob- 
jective? What should be the means of obtaining these objet- 
tives? A related problem is the future of this Society. What 
should it do? What should be its relation to individual in- 
stitutions and to other organizations in education, in engineer- 
ing, and in industry? Is our Society now organized to meet 
these new obligations? If not, what change should be brought 
about ? 
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If sentiment and ideals can be developed in small groups of 
members it will extend to the Society at large. If our organ- 
ization is to accomplish great things, it must have greater 
activity and interest on the part of individual members and of 
individual institutions. 

What is the reaction of engineering teachers to the proposal 
that the Society for the Promotion of Engineering Education 
should take an active leadership in the larger development of 
engineering education ? 

The President will appreciate views of members or branches 
of plans for the immediate future. 


NOTICE TO MEMBERS. 


Yearbook.—Cards with information for the yearbook have 
been sent to all members of the Society. Some of these have 
been corrected and returned. Some have not. If you have 
yours, whether it needs correction or not, will you kindly 


o.k. and return it to this office immediately ? 

Dues.—Bills were sent to each member in July. To those 
who had not paid, second notices were sent with the cards 
for the yearbook. There are still some members who have 
not responded. If you are one of the delinquents, will you 
send your check today? 





JOINT SESSION AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS AND SOCIETY FOR 
THE PROMOTION OF ENGINEERING 
EDUCATION, NEW YORK, DE- 
CEMBER 8, 1921. 


Papers by: Mr. F. C. Pratt, Mr. J. E. Otterson, Prof. A. (, 
Christie, Dean D. 8. Kimball. 

Discussion by: A. A. Potter, M. W. Alexander, A. M. Greene, 
Jr., E. H. Sniffin, J. W. Roe, H. B. Shaw, K. G. Matheson, 
D. C. Jackson, C. A. Adams, L. W. Wallace, W. H. Carrier, 
R. L. Sackett, F. B. Gilbreth, and Sidney Ash. 

The papers and discussions are published in the January 
number of Mechanical Engineering. 


INTRODUCTORY REMARKS BY THE CHAIRMAN, 


Cuas. E. Scorr, Present, 8. P. E. E. 


The industries constitute the organization through which 
engineering utilizes the forces and materials of nature and 
organizes and directs human activities for the benefit of man. 

Today the national society of engineering and industry 
meets with the association of engineering educators; this is a 
conference between users and producers of human material 
for leadership in industry. 

If producers and users of steel rails were in conference they 
would discuss the uses which rails are to serve, classifying 
the kinds of service, considering wherein past products had 
failed, inquiring as to chemical analysis and metallurgical 
treatment. They would seek improvement in production and 
discrimination in use. 

But the more difficult problem of the human material for 
technical and administrative leadership has received less at- 
tention. 

It is easier to analyze steel than students; physical tests 
are definite—psychologica! tests are still indefinite ; it is easier 
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to specify materials than men—even then, steel is inert and 
passive, men are alert and erratic. 

But when, if ever, have these leading societies in engineer- 
ing industry and engineering education met together for con- 
ference? Each society has been engrossed in its own activities 
for thirty or forty years. Now they are finding something in 
common. Users and producers are in conference. 

Let us try to agree on what we want and then determine 
how to get it and how to use it. How many boys of differing 
kinds can be individually developed and fitted to varying 
needs and opportunities? 

The subject may be discussed in a general and indefinite 
way; we may say many wise things which have been said 
many times before. In fact some people do not come to meet- 
ings of this kind because they know beforehand just what will 
be said. 

Can we not today focus our thought upon definite problems 
now confronting us? Engineering schools are not only an 
ideal of the future; they are a going concern of today. They 
have been progressing. Older graduates must remember that 
schools today are not what they were twenty or thirty years 
ago. We are now concerned with the present and the future. 

First, as to the schools. What are they teaching? The 
distribution of subjects in the four year courses (not includ- 
ing summer work) in mechanical engineering and in adminis- 
trative engineering at Yale is given in the following tabula- 
tion : 

Mechanical, Administrative, 

Per Cent. Per Cent. 
GENERAL (History and English) 13 
Science (Chemistry, Physics and Mathe- 

matics) 24 
ENGINEERING (Drawing, Materials, Mechan- 

ies, Power, Electrical Engineering) 28 
ADMINISTRATIVE (Economics, Accounting 

ee 21 
E.ective (Engineering, Administrative, 

Nida iecnacacasass cake swlowesnei 
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The electrical course differs but slightly from the mechan. 
ical, the required engineering subjects are a few per cent. leg 
and the elective a few per cent. greater and there is a differ. 
ence in the proportion between the time given to electrical and 
to mechanical subjects. 

Note that less than half the time is given to strictly engineer. 
ing and technical subjects. In the administrative course note 
the large content of fundamental subjects and of engineering 
together with the large option permitting choice between en- 
gineering and administrative subjects and languages. 

Should all engineers have the same training or should they 
differentiate in the grammar school or in the freshman year 
or in the junior year or not until after graduation? Is the 
division between professional and administrative engineering 
a wise one? Are the proportions above cited approximately 
correct? If new subjects are proposed what should be left 
out? 

But the curriculum is merely the ground plan of knowl 
edge on which is to be based a superstructure of training and 
development, of habits and character, of vision and inspira 
tion, of humanistic understanding and sympathy. How to 
attain these things is the great problem of the engineering 
teacher. 

Second, returning to industry. What is the quality basis 
of selection of graduates for an industry? Does industry 
want men familiar with current practice, or men grounded 
in general principles ready to acquire practical experience 
rapidly ? 

Industry certainly does not expect any graduate to fill any 
position irrespective of natural ability, aptitude and prefer- 
ence, but what is the present practice in determining the 
qualities of the raw material and of adapting it to the needs! 

If some men are needed for research and invention and 4 
larger group for general engineering and production and 
sales and another for executive and administrative functions, 
are men for each kind of work carefully selected and specially 
trained? The inventor, the originator is rare. A dozen oF 
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a hundred men for general activities are easier found than a 
single expert or originator. Has not much of the dissatis- 
faction of the past product of the schools been due to a mis- 
understanding on the part of industry as to what the college 
graduate really is and inability to train him in industry and 
utilize him efficiently ? 

The technical school has been trying to bridge the old time 
gap between the formally classical and the rigidly scientific. 
In forty years it has made a marvelous advance. The goal 
of its early aims was to produce engineers of materials and 
forces. But there is a new demand for an engineering type 
of mind for the organization and direction of men. Can the 
same raw material and the same educational machinery and 
methods produce both products? What changes will meet the 
new situation? Are they simple or radical ? 

Schools and industry are both concerned with the kind of 
boys that enter engineering courses. Do not the most alert, 
active and spirited fellows want to get to work at once, de- 
flected by the uninspiring, memorizing curriculum of the prep 
school and early college years and by an undiscriminating 
criticism of college men? Are not brillant boys in the pre- 
paratory school steered by teachers of the academic type into 
the older cultural professions? How can schools and indus- 
tries combine to indicate to youth and to parents the need and 
the opportunity of the educated man in industry. 

Another point, in industry engineers and executives are 
unlimited in goal both as to fields of activity and compensa- 
tion. In education the goal and the recompense are circum- 
scribed and limited. What can the industries do to aid in 
securing the highest class of men for the teaching profession ? 
The future of the industries depends upon the students in the 
schools today, and their training is measured by the caliber 
of the teacher. If industry needs greater men let it aid in 
securing greater teachers. 

May industry not well consider another point? Engineer- 
ing teachers were the first professional group to establish a 
society for the sole purpose of promoting education. The 
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whole function of the Society is to increase the effectiveness 
of engineering teaching. This is vital to the industries. The 
Society of 1,500 members is limited in its activities. There 
are many things it could do if it had funds. Would not in. 
dustries promote their own welfare by codperation in en- 
gineering education and by financial contribution to the sup- 
port of the Society which is serving them? 

The school invests in each graduate over and above his tui- 
tion fees one to two thousand dollars. This goes as a free 
gift to the industries. It is not now proposed that industry 
shall bear this burden but that it may assist those who are 
striving to make engineering education better. 

Science and engineering and industry and education are 
not static—they are dynamic—they are moving—they are 
progressing. We have a continuing problem. It is a joint 
problem. It is a vital problem, vital to industry, to educa- 
tion, to civilization. Let our societies, joined today in con- 
ference, continue in the solution of our common problem. 

If we are now in the childhood of humanity the great pur- 
pose of the present is to build for our future manhood. We 
are now only at the beginning. School and university, indus- 
try and society have a complacent apathy; but industry has 
an awakening interest in educational training and engineer- 
ing teachers are studying their own problems with a new 
vigor. As engineers let us find our facts, formulate our 
problem and proceed to solve it. 





PROFESSIONAL ENGINEERING EDUCATION 
FOR THE INDUSTRIES. 


BY FRANCIS C. PRATT. 


During the year 1920 the General Electric Company, with 
which I have the honor to be associated, took into its employ 
400 college graduates, of which number— 


340 were graduates of electrical engineering courses, 
20 were graduates of mechanical engineering courses, 
30 were graduates of business or administrative courses, 
10 were graduates of micellaneous courses. 


Practically all of the electrical and mechanical engineering 
graduates entered into the student engineering courses cover- 
ing a one-year period, which have been most carefully planned 
at the several works of the company, while the graduates of 


the business or administrative courses became members of its 
accounting department, taking a two-year course in business 
administration, higher accountancy and commercial law. 
Fifteen graduates, including two who had specialized in 
physies and nine in chemistry, entered the research labora- 
tories of the company. 

The records indicate that over a term of years about one- 
half of the young men entering the student courses remain 
permanently in the employ of the company in the engineer- 
ing, manufacturing, commercial or administrative depart- 
ments of its general and district offices, or of its works. 

In entering into the daily work of a great industrial organ- 
ization these young men come into contact with actual manu- 
facturing and business conditions and acquire self-confidence 
and a practical experience which, in my opinion, the colleges 
cannot and should not seriously attempt to impart. 

I regard it as an exceedingly healthy sign that there are so 
many inquiries being made as to our methods of technical edu- 
cation, but, at the same time, I want to say that the young 
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men who during the past few years have entered the employ 
of the company with which I am associated, have, on the aver. 
age, been better prepared mentally, physically, and morally 
than ever before. This is a very broad statement, but a most 
careful study of the conditions and the many inquiries made 
of our leading men who come in close contact with these young 
men justify this conclusion. 

During the past two years we have been engaged in reorgan- 
izing one of our most important designing engineering depart 
ments, largely increasing the scope of its work and its person- 
nel. In recently looking over a report of the organization 
submitted by the engineer in charge, I was struck by the 
references to two young engineers, each of whom had been out 
of the company’s student engineering course for a period of 
less than a full year. The report referred to one of these 
young men as proving to be a resourceful and inventive ex- 
perimental genius along his particular line of work, and to 
the other as having perhaps the clearest understanding of the 
mathematics of this particular line of any one in the company. 
The line of work is an exceedingly broad one, the engineer 
in charge is a particularly discerning man, and I think it a 
matter of great encouragement that talent of such character 
is being turned over to the industries by the educational in- 
stitutions. It is true that the report, in referring to these 
two young engineers, referred likewise to four somewhat older 
and more experienced men who were doing particularly 
notable work in the department. 

I have recently seen a statement that statistics show there 
has been a constant decrease in the number of engineers grad- 
uated from our American universities. The statistics were 
not cited in connection with this statement, but if, perchance, 
this statement holds true, the tendency would seem to be an 
unfortunate one, in view of the larger demand for engineer- 
ing activities in our modern life, as partly reflected in the 
following statistics taken from the official records of Yale Uni- 
versity : 
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Increase in all Yale graduates for years 1904 to 1916: 
Law, medicine, ministry and teaching, combined 24 per cent. 
Manufacturing, finance and mercantile pursuits, combined 83 per cent. 
Engineering 160 per cent. 


I have also seen suggestions that the number of so-called 
cultural studies should be decreased and greater specializa- 
tion made in the essential subjects of science, mathematics, 
the native language, and of commercial application of what 
is learned, and that the colleges should turn out young en- 
gineers whose services are of immediate value to the employer 
without several years of practical experience. 

I have little sympathy with such points of view for many 
reasons, among which are the following: 

While familiarity with apparatus obtained from laboratory 
work coincident with undergraduate studies is of great value 
in giving the students more appreciative knowledge of their 
subjects, as are also frequent visits to and summer work in 
industrial establishments during the undergraduate period, 
yet I am confident that nothing which the colleges can give 
can take the place of the practical experience gained in the 
atmosphere of an industrial organization, bringing with it an 
intimate knowledge of both methods and men with which and 
with whom one’s life work is to be associated. In my opinion 
the time in college is so valuable that it should be primarily 
devoted to those things which can only be acquired later with 
a great deal of difficulty. 

Earnest efforts are being made to combine the advantages 
of instruction in theory with those of practical experience by 
co-operative courses, carried on jointly by educational insti- 
tutions and industries. A final opinion in regard to the 
effectiveness of these courses must, it seems to me, be held in 
suspense awaiting more extended experience with them. 

My observations also lead me to the conclusion that the per- 
centage of those who fail to attain a reasonable degree of suc- 
cess is greater in the group of men of mediocre ability but 
narrowly specialized education than in almost any other group 
coming within my knowledge. Such men, unless extraordi- 


229 





PROFESSIONAL ENGINEERING EDUCATION. 


nary vigilance is exercised by those in charge, become perma- 
nently attached to an organization doing specialized work for 
which they have no particular adaptability, clogging the oppor. 
tunities for younger, more able, and progressive men to ad- 
vance. It would have been far better for such a man if the 
head of department had, at the end of one or two years of 
employment, recognized the circumstances and frankly in- 
formed him that he was not likely to make a success in the 
professional work which he had undertaken, and advised him 
to enter into some other vocation. 

If I were to make a broad criticism of our methods of 
engineering education as it exists today, I should base it upon 
too early specialization of the student, resulting in the turn- 
ing out of a disproportionate number of men of the class to 
which I have just referred, i.e., those of mediocre ability and 
narrowly specialized education. 

I should be disposed to strongly criticize another condition 
in our colleges which I recognize as an exceedingly difficult 
one to overcome, and that is, as the result of the high degree 
of standardization, induced perhaps by the numbers who have 
to be taught, the more brilliant men in the class are retarded 
in their progress by the requirement of a standard which can 
be met by the less capable students. If we are not only to 
attain, but also maintain, great eminence in the engineering 
professions in America, we should, and I think must, devise 
some means whereby the more promising students can with 
greater facility advance with breadth and thoroughness in 
their work. 

It is, I think, significant that in the organization with which 
I am in daily contact, a noticeable number of our most ac- 
complished theoretical engineers and research laboratorians 
have either pursued post-graduate studies at European uni- 
versities, or else have had all of their scholastic training 
abroad. This may suggest an opportunity for American edu- 
cational institutions which is not fully met at the present 
time. In this connection I think that the colleges should 
sternly resist the temptation to enter into specialized fields 
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which are adequately covered by kindred institutions, and 
that better results would follow if, in general, each endeavored 
to maintain the strongest possible staff of teachers to give 
most thorough instruction in the fundamentals of the sciences, 
engineering, economics and languages, and confine its special- 
ization to such work as it is preéminently fitted to carry out. 

The industries need administrative men well versed in the 
sciences and in engineering, in order that they may lend ap- 
preciative and sympathetic support to the technical develop- 
ments, which are, in fact, the very life blood of the industry 
and on which its future primarily depends. That the colleges 
of the country are alive to this need, is evidenced by the num- 
ber of courses which have in recent years been established, 
teaching the fundamentals of the sciences, engineering, econom- 
ies and languages, and variously referred to under the names 
of administrative engineering, commercial engineering, or 
other courses. 

While it seems to me probable that a much larger propor- 
tion of the graduates of such general engineering courses will 
be utilized by the smaller manfacturers rather than by such 
highly specialized organizations as pertain to the electrical 
industry, yet I want at this point to put in a strong plea for 
the more thorough appreciation and use of technical graduates 
by all industries, both large and small. It is, of course, ap- 
parent that a college education is not in any sense the only 
road to industrial accomplishment, and, in fact, some of the 
ablest engineers and administrators of my acquaintance have 
secured the fundamental knowledge upon which their life’s 
work has been based while persistently working in practical 
fields and without having the foundation of a college educa- 
tion. One frequently finds, however, in such cases, that the 
individual’s development had been profoundly influenced by 
close association in his work with a master mind, who, in 
reality, became a great teacher to him. 

The industries need strong designing engineers thoroughly 
versed in the theory and practice of the art, who have such 
knowledge of material values and of men as to render their 
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work effective. In general, the industries must look to the 
colleges for young men who have the knowledge, the enthu. 
siasm for constructive work, and the patient tenacity which 
alone go to make up a successful designing engineer. In many 
respects the loss of a good designing engineer to an industry 
leaves a vacancy which is harder to fill than almost any other, 
as preéminence in design can only be attained through a happy 
combination of natural ability and of knowledge and expe. 
rience gained by years of intelligent and exacting work. Ow- 
ing to the highly developed state of the art there is u- 
doubtedly a great deal of routine work to be done in designing 
engineering, which is not inspiring to young men, and expe- 
rience indicates that a diminishing proportion of technical 
graduates is drawn toward this most important branch of 
work. While this must, I think, necessarily be one of the 
problems for the colleges, it is also one of very immediate con- 
cern to the industries, demanding the most resourceful con- 
sideration. In general, the goal of success in design work 
seems more remote to the young graduate than in other 
branches, and also the character of the work more exacting and 
confining. On the other hand, this fascinating field of investi- 
gation, research, and constructive accomplishment should ap- 
peal most strongly to one who has the imagination and courage 
to look well into the future, and the stamina necessary to ac- 
complish a difficult task. I feel certain that far too many 
eapable young graduates sacrifice their greatest ultimate de- 
velopment by yielding to the temptations of early rapid ad- 
vancement along the easier lines. 

I wish only to add one thing more, and that is to point out 
the wonderful opportunities which modern industry offers in 
its research laboratories to specially talented and most highly 
educated technical graduates. The colleges must, I am sure, 
be most liberal in providing instruction and laboratory facili- 
ties for the growth of such picked students, and in inspiring 
them by the work and example of a few really great teachers. 
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SUMMARY 


1. A careful study of a large number of college graduates 
employed at the several works of the General Electric Com- 
pany indicates that our educational institutions are develop- 
ing young men of real ability for the industry. 

2. The suggestion that is sometimes made to reduce the 
amount of cultural studies in order to more intensively special- 
ize on technical subjects, is not viewed with favor. 

3. The time in college is of such valne that it should be 
primarily devoted to those things which can only be acquired 
later with great difficulty. At best; the student cannot hope 
to attain in college the well-rounded knowledge and practical 
experience that are to be gained in an industrial organization. 

4, A broad criticism of methods of engineering education is 
that it undertakes too early specialization of the student. An- 
other is the lack of facility offered to the more capable 
students to rapidly advance. 

5. Suggestions for modification and improvement of Ameri- 
can educational methods may be gleaned from the fact that a 
noticeably large number of accomplished theoretical engineers 
and research laboratorians have either received all their educa- 
tion or pursued post-graduate courses at European universi- 
ties. 

Best results may be expected if each educational institution 
will strive to maintain a highly capable staff of teachers in the 
fundamentals of the sciences, engineering, economics and 
languages, and restrict specialization to only that work for 
which it may be preéminently qualified. 

6. The teacher in engineering courses should constantly em- 
phasize to those students who show special aptitude the great 
need among the industries for able designing engineers. 

7. Through its research laboratories modern industry offers 
to specially talented and highly educated technical graduates 
wonderful opportunities for development. 





METHOD OF DYNAMO LABORATORY INSTRUC. 
TION AT THE PENNSYLVANIA 
STATE COLLEGE. 


BY EARL B. STAVELY, 


Associate Professor of Electrical Engineering, 
The Pennsylvania State College. 


This paper describes the method of instruction in the dyna- 
mo laboratory of the department of electrical engineering of 
The Pennsylvania State College. This method involves an 
application of the ‘‘job idea,’’ extensively discussed during 
recent years and adapted to certain courses in a number of 
engineering schools. To the writer’s knowledge, no compre- 
hensive application of the job idea has been attempted in the 
electrical laboratories of other colleges. 


PURPOSE OF THE LABORATORY INSTRUCTION. 


One of the most important problems in engineering educa- 
tion today is that of devising suitable methods of instruction 
for teaching the student how to apply his knowledge in the 
solution of ‘‘new’’ problems. The engineering graduate must 
possess something more than technical knowledge—he must 
be able to apply this knowledge effectively. He must, there 
fore, be able to think clearly and reason logically, and he must 
possess such personal qualities as initiative, self reliance, 
imagination, good judgment, and the ability to plan and direct 
the work of others. 

The laboratory course is designed specifically for the pur- 
pose of developing the elements of the engineer’s equipment 
which have just been mentioned. The work is not considered 
as an adjunct to the class-room course, by means of which 
the theory discussed in that course may be illustrated and 
verified. The teaching of theory, as such, is placed largely 
upon the class-room instructor, who is expected to carry the 
student through the first step in his preparation for engineer- 
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ing work—that of obtaining a thorough knowledge of the 
fundamental principles and some knowledge of the applica- 
tion of these principles in present-day practice. The labora- 
tory work is designed to carry the student through the second 
step in his preparation for entrance into the profession—that 
of developing the ability to apply his knowledge to the solu- 
tion of new problems, and of developing those personal qual- 
ities which were mentioned above. 

The laboratory work is, of course, intended to assist in the 
teaching of theory, but its primary purpose is to carry the 
student through this frequently neglected ‘‘second step’’ in 
his engineering education. 


NATURE OF THE LABORATORY WoRrRK. 


The personal qualities under consideration must be devel- 
oped in the student, they cannot be taught, neither can they be 
derived from a study of books. They can be developed only 
through extensive practice in their use, and the student must 
bring about this development through his own individual 
effort. The ability to apply fundamental principles in the 
solution of new problems must, in like manner, be developed, 
and it can be developed only through practice in the solution 
of such problems. 

The laboratory course, therefore, has been designed to de- 
mand the exercise of these qualities which are to be developed. 
The student is required to solve problems demanding original 
thought and logical reasoning in the application of funda- 
mentals. He is placed, in so far as is possible, upon his own 
resources in order that his initiative and self-reliance may be 
developed. He is required to plan the work in all details and 
to direct the efforts of others in carrying out that work. He 
is given all possible opportunity to exercise his originality, 
imagination, and individuality. The problems require careful 
analysis, the use of good judgment and common sense, and 
a method of attack similar to that necessary in approaching 
engineering problems in practice. 
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Since the desired development must result largely from 
the effort of the student himself, the work is so designed that 
it will provide the ‘‘motivation ’’ which is necessary if the 
student is to put forth such effort voluntarily. 

The course is, moreover, so designed that the desired de. 
velopment will follow largely from the nature of the course 
itself, rather than from the effort of the individual instructor, 
This is desirable since so much laboratory instruction is placed 
in the hands of younger men who have not as yet formulated 
the special methods which more mature and experienced 
teachers have been able to devise for the development of these 
qualities. 


THe Jos MetHop or DyNAMO LABORATORY INSTRUCTION. 


The following discussions will be confined to a consid- 
eration of the courses offered in the Dynamo Laboratory. This 
work covers the testing of dynamo machines and transforn- 
ers, and should be of more general interest than that which 
is given in other laboratories which the Department has pro- 
vided for experimental work in the more specialized phases 
of electrical engineering. 

The courses offered to electrical and to non-electrical stu- 
dents consist of a series of ‘‘jobs’’ of a practical nature. 
While an attempt is made to devise jobs which are similar to 
those met in practice, greater stress is placed on the impor- 
tance of introducing situations which will require the appli- 
cation of fundamental principles in the solution of new prob- 
lems, and which will require the exercise of the personal 
qualities which are to be developed. The jobs are also in- 
tended to give the student a working knowledge of the opera- 
tion and testing of electrical machinery, and te illustrate 
much of the theory discussed in the class room. 

The idea of ‘‘experimenting’’ is eliminated, in so far 4 
is possible, by introducing the job idea into all phases of 
the work. By thus presenting a course which is permeated 
throughout with practical conceptions and situations, the stu- 
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dent is made to realize that the work is of ‘‘ practical value.’’ 
This has provided a satisfactory form of ‘‘motivation’’ since 
the student, after two years of abstract experimenting in 
physics and chemistry laboratories, enters the engineering 
laboratory with a marked desire for work which, to him, is 
of an engineering nature. 

The jobs are so designed that, while a clearly defined 
goal is presented the answer to the problem is a strictly 
unknown quantity which can be determined only through the 
conduct of suitable tests and by the analysis of the test data 
with reference to the specific demands imposed by the state- 
ment of the job. Definite decisions are demanded in problems 
in which a number of interrelated, and often conflicting facts 
must be considered. The student cannot depend upon his 
text book or some formula to do his thinking for him—he 
must work out his solution upon his own resources and by his 
own efforts. 

The student is placed largely upon his own resources in 
all phases of the work and no detailed instructions are given 
for his guidance. He is required to formulate his own method 
of attack, by a consideration and analysis of the facts in- 
volved, and to plan the work in all details. Detailed in- 
structions are replaced by the application of fundamental 
principles, and the use of common sense and logical reason- 
ing, on the part of the student himself. 

Jobs of many different types are included in each course. 
This makes the work more attractive to the student, and as- 
sists in developing all of the qualities under consideration. 
It also requires the student to be alert and resourceful since 
each job presents a situation whose features differ from those 
of former jobs. 


TYPICAL JOBS. 


One of the first jobs given to electrical students involves 
a study and comparison of the two common methods of 
measuring the power supplied to a D.C. circuit. This job will 
be described first since it will illustrate how work of a some- 
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what theoretical nature can be presented in job form. This 
job is stated as follows: 


‘*Assume that you are in the Test Dept. of the Eastern 

Elec. & Mfg. Co., a company manufacturing electric fans, 
You have been instructed to determine, by suitable investiga. 
tion, which of the two common methods of measuring D.C. 
power is more suitable for conducting routine tests on D.C. 
fan motors to determine their power consumption. <A written 
report, with recommendations, is to be sent to Mr. A. B. Jones, 
the Plant Supt.’’ 
In this exercise the student is given a fan and a small test 
panel such as would be provided for conducting the routine 
tests mentioned. Since the job comes so early in the course, 
the more important factors to be investigated are suggested, 
but no detailed instructions are given as to the methods to be 
employed in carrying out the investigation. 

A job requiring the determination of the performance 
characteristics of a shunt motor by load test is presented in 
the following form: 

‘* Assume that you are the consulting engineer of the Stand- 
ard Steel Co. Shunt Motor No. ————— has just been re- 
ceived from the Eastern Elec. & Mfg. Co., who made the fol- 
lowing guarantees as to its performance: 

(Here is given a complete set of guarantees.) 
You have been requested to determine, by load test, whether 
or not the machine meets these guarantees. <A report on this 
test is desired, including recommendations as to accepting or 
rejecting the motor.”’ 


A job involving the determination of the performance 
characteristics of a transformer by load test is stated as fol- 
lows: 


‘*Assume that you are working for the Central Light & 
Power Co. Transformers No. ———— and No. ————— have 
been submitted, for inspection and trial, by the Eastern Elec. 
Co. and by the Southern Elec. Co., respectively. You have 
been instructed to determine, by load test, which of these 
transformers will be more suitable for lighting service under 
the following loading: 
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(Here is given the average load for different periods dur- 
ing a 24-hour day.) 


A report, including recommendations, complete characteristic 


curves, and other information of value, is to be sent to Mr. 
A. B. Jones, the Chief Engineer.’’ 


The jobs given previously are included in the course given 
to electrical students. Those presented to non-electrical stu- 
dents differ in certain details since this work is intended 
largely for the purpose of teaching these men how to apply 
electrical apparatus in their own branch of engineering. A 
typical job, involving a study of the application of shunt 
motors, is stated as follows: 


“Assume that you are in the ‘‘Plant Equipment Dept.’’ 
of the Standard Mfg. Co. The Company is about to equip 
a number of new shops with machines which are to be electri- 
eally driven, these machines being listed on Supp. Sheet No. 1. 
Information relative to these machines, including typical 
torque demand curves, starting torque, speed reguletions, ac- 


celeration, and similar requirements has been provided by 
the manufacturer and are given on Supp. Sheet No. 1. Motor 
performance curves (which you will obtain from the tests out- 
lined below) have been supplied by a manufacturer of elec- 
tric motors. 

“The Plant Supt. has turned this information over to you, 
and has instructed you to prepare a written report giving 
recommendations as to which machines should be driven by 
shunt motors, together with a complete discussion of the facts 
which caused you to make these recommendations. ’’ 


The preceding examples should be sufficient for the purpose 
of illustrating the general method employed in designing the 
majority of the jobs. The courses also include a few exer- 
cises which are very elementary, or purely theoretical, in 
nature. An additional example will be given to show one of 
the ways in which such exercises are presented in job form. 
One of the first exercises given to non-electrical students in- 
volves a detailed study of the construction of a D.C. dynamo, 
and in this case the job is presented as follows: 


‘Assume that you are in the Eng. Dept. of the Eastern 
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Mfg. Co. The company has provided a club room for the use 
of its employees, and is arranging to have popular lectures 
given there on Friday night of each week. The Program Con. 
mittee has requested you to give a lecture on, ‘The Construc. 
tion of a Direct Current Dynamo.’ 

‘Write out the lecture which you would give, assuming that 
the machine you examine during this laboratory period will be 
taken to the lecture room for purposes of demonstration.” 


REPORTS. 


As indicated by the jobs given previously, the usual type 
of laboratory report is not suitable under this method of 
laboratory instruction. The student is required to prepare 
a variety of types of engineering reports and papers, each 
report being suitable to the nature and requirements of the 
job under consideration. The course thus includes the prep- 
aration of technical papers, lectures, instruction booklets, 
sales bulletins, ete., in addition to such engineering reports 
as are drawn up by consulting, operating, and municipal 
engineers, the engineers of an electrical manufacturing con- 
pany, and so on. No ‘‘standard report outlines’’ are given 
to the student. With the statement of the job before him, he 
must decide as to the type, purpose, and general nature of 
the report or paper which is required. He must imagine hin- 
self in the place of the person to whom the report would be 
submitted, or by whom it might be used in the future, must de- 
termine what information this person would expect the report 
to contain, and must then draw up a suitable outline for the 
arrangement of this material. In the case of each job he must 
arrive at definite decisions and conclusions relating to recom- 
mendations, or similar information, which is desired by the 
person to whom the report would be submitted, and he can 
arrive at these decisions only after a careful study and analy- 
sis of his test results with reference to the specific demands 
of the job. From the preparation of a suitable title page, 
to the writing of the final summary, the student prepares the 
report by exercising his judgment and common sense, and he is 
given ample opportunity to apply his imagination, originality, 
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and individuality. It should be noted, too, that he is re- 
quired to submit a ‘‘business letter’’ such as would accompany 
the report in practice. 

In general, these reports are not so lengthy as the usual 
type of laboratory report, since little theoretical discussion 
is involved. However, since the course is intended to assist 
in the teaching of theory, an ‘‘ Appendix”’ is called for in the 
ease of most reports. This appendix consists of answers to a 
few questions, which answers can be given in a small space 
and without an extended discussion of the theory involved, 
providing the student has obtained a reasonably good knowl- 
edge of these theories. The student understands, of course, 
that such appendix would not be attached to the usual type 
of report in practice. 


WorK IN THE LABORATORY. 


The presentation of the work in the form of practical 
jobs is, in itself, not sufficient for the purposes of the course. 


All work required of the student should be such as to cause 
him to exercise those qualities which are to be developed. 
For this reason the following methods are employed in con- 
nection with the actual test work in the laboratory. 

As stated previously, the student is placed largely upon 
his own resources and is required to analyze the situation 
confronting him, determine the method of attack, and plan the 
work as he proposes to carry it out. For this reason, no 
laboratory manual is used. The student is given a set of 
mimeographed sheets which include a statement of the jobs, 
and brief notes relating to the method of conducting the 
necessary tests. These notes on the method of test, however, 
are general in nature and include no specific instructions cov- 
ering details, hence the student is required to outline and plan 
the method of test by the common sense and logical applica- 
tion of a few general facts. 

No preliminary preparation is required before the student 
enters the laboratory. Before attempting any test work, 
however, he is required to prepare a ‘‘Preliminary Data 
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Sheet”’ giving the following information: Purpose of the job; 
purpose of the test ; rating of machine to be tested ; connection 
diagram; capacity of each meter; outline of procedure in 
conducting test. This preliminary work makes it necessary 
for the student to analyze the situation, to determine what 
test data is required and how he can obtain that data, and 
then to reason out each detail of the procedure to be followed 
in conducting that test. 

The men work in groups of three, the groups being ar. 
ranged such that each includes men of about equal ability, 
Each man is thus given equal opportunities and responsibili- 
ties. The men of a group act in rotation as ‘‘ foreman.” 
Careful attention is given to the work of the foreman since 
this must be largely depended upon in attempting to develop 
the ability to handle men and direct the work of others. An 
attempt is made to have the foreman feel and act like a ‘‘real 
boss’’ on a ‘‘real job’’ by permitting him to do no work other 
than that of directing and supervising the tasks he assigns his 
men, and by dealing with each group only through the fore- 
man and not with any of the men individually. 

No permanent connections are found in the laboratory. 
The men must determine what auxiliary apparatus is required 
and must connect up each piece of equipment and each ma- 
chine circuit. No connections are approved unless careful 
attention has been given to arranging the apparatus for con- 
venience in observation and manipulation, for economy in 
the use of equipment, and similar details. During the conduct 
of the test similar attention is given to such factors as ac- 
curacy of observation and economy in the use of time, power, 
and labor. 

One three-hour period in the laboratory, together with 
the preparation of the written report outside of the labora 
tory, is required each week; that is, the work of one semester 
includes fifteen jobs. The laboratory period is devoted en- 
tirely to test work. Groups which are able to complete satis- 
factorily all test work required by the job scheduled for 
a given period are given an opportunity to perform such addi- 
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tional tests as their available time will permit. Each group 
is thus permitted to carry out as much test work as they are 
eapable of performing, and the student, therefore, is not con- 
fined to a specified and restricted list of tests. This feature 
of the laboratory instruction is provided for by including, on 
each ‘‘job sheet,’’ a number of additional jobs which are de- 
signed for two purposes—first, to give an opportunity to re- 
peat and review certain important tests, and second, to make 
possible the conduct of a number of tests which could not 
otherwise be included in the course. No written report is re- 
quired on these additional tests, the student receiving credit 
for this work by handing in, at the end of the period, the test 
data and the curves or calculated data derived therefrom. 


SUMMARY. 


This method of laboratory instruction has been used for 
only three years, hence definite conclusions cannot as yet 
be formed as to its real value. However, a fairly large num- 


ber of students have received instructions under this method, 
from 250 during the first year to 350 during the past year, 
and our experience has convinced us that the adoption of this 
method was a distinct ‘‘step forward.’’ It has, without doubt, 
led to an increased interest in class room as well as labora- 
tory work, and in the case of many of the men the development 
of the qualities under consideration has been so marked that 
we have no doubts as to the inherent value of the method. 





A WEEK OF JOBS. 


BY L. W. W. MORROW, 


Assistant Professor of Electrical Engineering, Sheffield Scientific 
School, Yale University. 


Incoming junior students in the Electrical course at Yale 
take a course entitled mechanical technology, which has 4 
length of three weeks, followed by a course in electrical tech- 
nology of one week’s duration preliminary to the work of 
the regular school year. The first three weeks’ work is under 
the jurisdiction of the department of mechanical engineering 
and consists of class work and visits in connection with a 
study of industrial production methods and engineering equip- 
ment. 

As an experiment this year the department of electrical 
engineering, in the fourth week, gave a type of work which 
could not be done during the regular school year and which 
accented initiative and thoroughness. The work was devised 
to develop attack and a sense of responsibility on the part of 
the student and was designed to gratify the personal prefer- 
ences of the students in selecting engineering subject matter. 

Twenty-one commercial or engineering jobs were outlined 
which could be performed in the Dunham Laboratory, each 
of which required the use of technical knowledge and judg- 
ment for its solution. Each job had an estimated time element 
placed on it by the instructor. Each job had specific refer- 
ences to technical material which would help the student in 
publications. 

The following titles give an idea of the scope of the jobs: 

. Find the Condition of a Storage Battery 

- Motorize a Milling Machine 16 hours 

. Copperplate a Door Hinge 


. Melt Solder in a Furnace 
. Find the Wave Shape of a Generator 
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. Hoist Plates with an Electromagnet hours 
. Illuminate a Work Bench hours 
. Arrange a Hall Lighting Circuit hours 
. Set the Brushes on an Adjustable Speed Reversing Motor 7 hours 
. Find the best Motor to Operate a Fan hours 
. Calibrate some D.C. Meters for a Shop hours 

2. Start a Motor with a Push Button hours 
. Make a Door-Bell Transformer hours 
. Find the Relative Economy of Battery-charging Methods 8 hours 
. Install a Shop Light and Power Circuit hours 
. Install an A.C. Watthour Meter hours 
. Motorize an Elevator hours 
. Find the Economic Relation of Copper and Iron Wire ... hours 
. Find the Losses in a Motor hours 
. Rate a Motor that has Lost its Name-plate hours 
. Rate a Transformer 


The following typical outlines give an idea of the job direc- 
tion sheets : 


Jos No.1. Frnp THE ConpDITION oF A STORAGE BATTERY. 


A storage battery has been in service in Dunham Labora- 
tory for several years. Professor Scott wishes a report on 
the battery which will contain the following information: 


(a) The ampere-hour efficiency. 

(b) The watt-hour efficiency. 

(c) The number of cells that need acid. 

(d) The number of cells that need water. 

(e) The number of cells with high internal resistance. 

(f) The number of cells that should be junked. 

(g) The ability of the battery to give excess loads. 

(h) The voltage of the battery under normal loads. 

A. Get together and formulate the test in your minds. 
Pick a captain to direct the job. 


Make a decision on the following: 


1, What tests should be made? 

2. What conditioning should the battery receive previous 
to the test? 

3. What meters and instruments will be needed ? 

4. What will be the allotment of work to the test-men? 

5. What checks and calibrations will be necessary to secure 
accurate data? 
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6. What control will be needed on the load and what type 
of load will be best? 


B. Work up a report as though you were a group of con- 
sulting engineers reporting to Professor Scott. Use diagrams, 
curves and data and formulate the report as you think a con- 
mercial report should be arranged. Make your recommenda- 
tions and conclusions brief and specific. Finally state in the 
report what changes in methods and tests you would make if 
you were to do the job again. 


Jos No. 13. Maxke a Door-BELL TRANSFORMER. 


You are too poor to buy a door-bell transformer to operate 
on a 110-volt circuit so decide to make one of sufficient capac. 
ity to economically operate two ordinary door bells located 
in parallel at different points in your home. 

You have the facilities of the Dunham Laboratory at your 
disposal and desire to use a very small amount of energy, 
preferably so small that at no load the transformer will not 
cause a watt-hour meter to operate. 

A. Design and build your transformer and prove it does 
the job. 

B. Work up drawings and specifications so that an et- 


gineer could duplicate your transformer. Take test data on 
the transformer to give no-load and full-load currents and 
full-load efficiency. 


Jos No. 19. Frnp tHE Losses In A Moror. 


An electrical manufacturing company finds that a compet- 
itor has developed a 5 h.p. 220-volt D.C. motor that has 3 
per cent. greater efficiency at full load than its own motor. 
In order to redesign its own motor it desires to test one of the 
other motors and ascertain to an accurate degree the value 
of the individual losses in the motor throughout its opening 
range. 

You are an engineer called in from outside to make the 
tests and to submit a report and are to do your work in Dun- 
ham Laboratory and use its facilities. The result of your 
work is to be incorporated in a report. 

A. Study the job and outline methods for making the tests. 

B. Make the tests and take data. 

C. Work up an engineering report for submission to the 
designing engineers of the factory. Remember they are éx- 
perts and will scrutinize every move and all data. 
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MetHop oF DoInG THE Joss. 


The class was called together and the whole work of the 
week was outlined. It was then divided into groups of two 
men in accordance with the desires of the students and each 
group was then given its choice of a job. 

The class was told that thoroughness and not speed was 
desired and that a new job could be selected only after the 
first had been satisfactorily completed. It was told that one 
instructor knew where all apparatus was located but he was 
to tell them where to find it only on their request. The other 
instructors were to be in their offices for consultation purposes 
and were not to act as directors of the work but as engineers 
to pass on the completed job. 

It was announced that the men in the group doing the best 
job during the week would have their names posted on the 
bulletin board and that the names of the men in the group 
doing the most jobs in a satisfactory manner would also be 
posted. 

The proposition was readily ‘‘sold’’ to the students and they 
worked like Trojans all week with the exception of one day 
which was spent on a visit to Hartford to see a demonstration 
of telephone machine switching, a new power house and to 
attend an A. I. E. E. meeting. 

Two groups did more than six jobs during the week and all 
groups completed at least two jobs. The reports were very 
good and the initiative and interest of the students were of a 
high standard. Some used cut and try methods in prefer- 
ence to theory but others used handbooks and textbooks in 
an attempt to get a theoretical background to apply to the 
job. The ability, initiative and attack on the jobs surprised 
the instructing staff. 

A questionnaire, which was returned unsigned by the stu- 
dents, showed them to be overwhelmingly in favor of the 
work and many commented on the fascination they found in 
doing work on their own initiative. 

The instructing staff felt that the work was worth while and 
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gave an impetus to the type of attack needed to solve the 
technical, theoretical and laboratory problems to be en- 
countered during the junior year. In spite of slight supervi- 
sion no apparatus was damaged with the exception of one 
meter and the student attitude was just the opposite to that 
found in ‘‘spoon fed’’ courses. Many of the groups worked 
overtime in the laboratory and outside in order to get more 
jobs completed. 


DISCUSSION: PROPOSED TESTS FOR MECHAN.- 
ICAL ABILITY. 


BY 8S. A. MOSS. 


The article on the proposed tests for mechanical ability 
by Hatt & Brandenburg in the November issue of ENarnzzr- 
ING EpucaTION, gives some very good definitions of mechan- 


ical ability, and some good discussion of manual dexterity. 
However, the authors in common with many members of the 
manual-training and other departments in engineering col- 
leges make a very grievous error in assuming dependence of 
mechanical ability upon manual dexterity. There is really 
very little relation between the two. A mechanical engineer 
needs to possess mechanical ability as defined in the article. 
A machinist needs to possess manual dexterity, as implied in 
the article. A very good mechanical engineer may be a very 
poor machinist, and conversely. 

It is true that a good mechanical engineer often possesses 
some measure of manual dexterity, but this is a co-incidence, 
and not a necessity. A mechanical engineer needs to know 
how machines operate, but does not need to be able to know 
how to perform these operations himself. Many of the mat- 
ual-training departments of engineering colleges are heavy 
handicaps to their institutions, because of failure to recognize 
this principle. 
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PROBLEM SERVICE FOR TECHNICAL SCHOOLS, 
WESTINGHOUSE E. & M. CO. 


The eleventh session of the Summer Conference for En-.- 
sineering Teachers conducted by the Westinghouse Electric 
and Manufacturing Company at the East Pittsburgh works 
during the past summer, after a discussion with Professor 
C. F. Scott, the president of the Society for the Promotion of 
Engineering Education, made the suggestion that industry 
could be of service to engineering education by selecting and 


presenting engineering problems which have been solved dur- 


ing recent years. This, the conference pointed out, would 
serve to present to the rising generation of engineers the 
general nature of the work which will be met upon entering 
the ranks of the profession. 

The Westinghouse Company decided to formulate two series 
of such engineering problems, one intended for electrical en- 
gineering students and the other dealing with certain mechan- 
ical problems which have arisen in connection with the de- 
velopment of the company’s electrical apparatus. The latter 
are more suitable for young mechanical engineers. 

The first problems of both series have been prepared and dis- 
tributed to the heads of the departments of electrical and me- 
chanical engineering in the technical schools. The first elec- 
trical problem deals with a typical application of electricity 
to an electro-chemical problem, while the first mechanical 
problem deals with the location of the driving motors on a 
mining locomotive. All of the problems deal in fundamentals, 
and none require special knowledge not readily accessible. 
It was determined not to include any problems of a pure re- 
search character, though the Westinghouse Company is glad 
to suggest suitable problems of this character to students 
interested. 

It is proposed to send out other problems in both series at 
intervals of approximately a month throughout the school 
year. The Westinghouse Company will be glad to add to their 
mailing list any engineering educators not now receiving the 
problems. 


Ad 
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DISCUSSION: WHAT IS THE MATTER WITH 
PHYSICS TEACHING? 


BY WM, G. RAYMOND. 


If the discussion is to be limited to the question exactly as 
it is put, one who is entirely friendly to physics as a funda- 
mental of a course in engineering, and who has gone as far 
perhaps as any other teacher of engineering to encourage 
work in physics for the engineering student, would say that 
the fundamental thing that is the matter with physics teach- 
ing is the idea that has gotten into the heads of teachers of 


physics (with notable exceptions) that what Dean Davenport 


of the University of Illinois said in a paper recently is true. 

If I understood Dean Davenport correctly when ! heard 
him make the statement, he said in effect that the primary 
business of the American universities is research—the effort 
to add to the sum total of human knowledge—and that inciden- 
tal thereto is the teaching of such students as may attend. 

Mind you I have no quarrel with research. I regard it as 
the business of every man qualified by nature and training 
for this field; nor would I have it understood that what | 
consider to be a misconception of the primary function of the 
-American universities affects only the departments of physics 
unfavorably. 

I suppose the blame for poor teaching is attributable first 
to department heads who select instructors for their supposed 
research ability instead of their supposed teaching ability. 
If the head of a department creates the feeling that research 
is the all-important thing in this department he will develop 
a lot of fellows who think they are doing research; whose 
interests are all centered on the particular research problems 
to which they are attached ; and who do teaching as a drudgery 
necessary as an excuse for the payment of their several sti- 
pends. 

I am not going to argue the question of the place of re- 
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search in the university. It has its place. But I do feel very 
strongly that a misinterpretation of the primary function of 
the American university or college is responsible for very 
much of the poor teaching of physics as we!l as of other sub- 
jects. 

Now if the question may be broadened a little so that we 
may ask what is the matter with the accomplishment of the 
average college student up to date, I think it may be said 
that the trouble began way back in the time when mental 
arithmetic was abolished from the grades because it was too 
difficult! The unfortunate condition received further de- 
velopment, somewhat gradually, as university-trained people 
have carried their college methods of lecturing into the secon- 


dary schools, so that a custom, all too prevalent in college 


classes, of assigning lessons to let the student know what the 
instructor is going to talk about the next day has become 
amore or less common method in the secondary schools. 

Let the foregoing statement not be understood to be a eriti- 
cism of the employment of colleges graduates in secondary- 
school teaching positions. 

Perhaps this slight digression from the question as it was 
put, is unfortunate as tending to divert the discussion from 
the main point under consideration, but I have had this on 
my mind for a long time and this seemed to be as nearly an 
appropriate oceasion for getting rid of it as is likely to offer. 





COLLEGE NOTES. 


Armour Institute of Technology.—Prof. Louis C. Monin, 
dean of the cultural studies of the Armour Institute of Tech. 
nology, has been granted a leave of absence until September, 
1922. A large part of this time will be spent in European 
travel. Prof. Monin sailed from Montreal, Canada, on No- 
vember, 4, 1921. 

Mr. George S. Allison, Comptroller of the Armour Insti- 
tute of Technology, was elected Vice President of the State 
Organization of University and College Business Officers, 
which held its first meeting at Peoria, Illinois, recently. 
Twenty-three universities and colleges of Illinois were repre- 
sented. The organization is to be permanent and will meet 
annually. 


Colorado School of Mines.—A new building has been added 
to the equipment of the mining department of the Colorado 
School of Mines, at Idaho Springs. The mine of the school 
is located near this building and consists of two properties 
which are connected to the Big Five Tunnel, one of the two 
great haulage, drainage and ventilation tunnels of the Idaho 
Springs district. It contains a good-sized body of vay ore 
consisting of a silver-galena ore carrying small quantities of 
gray copper. 

It is the intention of the Mining Department to eventually 
have a model mine on the site of this newly acquired property 
and complete facilities for instruction in mine surveying, mine 
sampling and other practical mining work are planned. 

Gettysburg College.—The official name of the college has 
been changed from Pennsylvania College of Gettysburg to 
Gettysburg College. 


The board of trustees at their December meeting authorized 


a course in industrial engineering. In this course 20 per cent. 
of the credits earned are in economics and business adminis- 
2) 59) 
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tration, one third, technical engineering, 15 per cent. science 
and the remainder general college work. 

The homecoming celebration at the Kansas State Agricul- 
tural College held November 18 and 19 was more than the 
return of the old graduates. It was selected as the date of 
dedication for the new $275,000 Engineering Hall which was 
completed this fall. 

The dedication of the new engineering hall marks the evo- 
lution of the engineering department, which originated as a 
trade school when the’ college was founded in 1862 by a land- 
grant act of congress. The structure is a credit to the state 
and a monument to the men who have helped to make the 
engineering division what it is today. 

In 1857, an association was formed for the purpose of build- 
ing a college in or near the town. This institution was to be 
under the control of the Methodist Episcopal church of Kan- 
sas and known as Blumont Central College. 

In 1862 when the agricultural bill, known as the Morrill 
Act, was passed by congress, the trustees offered their college 
to the state of Kansas and the offer was accepted, the dona- 
tion consisting of one hundred acres of land, a plain three- 
story building, the third floor containing a chapel, a library 
of several hundred volumes and some illustrative apparatus. 
The total value was about $25,000. 

During the first decade after its establishment, the college 
differed little from other western schools, its work being met 
with disfavor by the people of the state. In 1873 there was a 
radical change in public sentiment and the result was a com- 
plete reorganization of the school. Several new courses were 
introduced, including a farmers’, mechanics’, and a women’s 
course. Manual training was introduced and was one of the 
first attempts in the United States of teaching shopwork to 
college classes. It was the first step toward the present en- 
gineering courses. 

The general arrangement of the new completed engineering 
hall is due mostly to the work of Dean A. A. Potter. Mr. 
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Potter resigned in 1920 to become dean of engineering at 
Purdue University. R. A. Seaton, the present dean, was 
chosen to fill the vacancy. During the war, Dean Seaton was 
called to Washington by the war department as consulting 
engineer and received a commission as captain. While in the 
service, Captain Seaton officially calculated the means by 
which the Germans were able to shell Paris with their long. 
range guns. 

The dedication of the new engineering hall found some of 
the men who played an important part in the establishing of 
the engineering school present for the ceremonies. E. B. 
McCormick and A. A. Potter were two of the leading speakers, 
Dean McCormick had charge of the formal opening and Dean 
Potter made the principal address. Governor Allen presided 
over the dedicatory exercises. 


University of North Carolina.—The department of civil 
engineering at the University has been reorganized this year 
with two new members added to the staff. Professor G. M. 
Braune, who for the past nine years has been professor of 
civil engineering at the University of Cincinnati, becomes pro- 
fessor of civil engineering and head of the department. 
Harold T. Janda, also formerly at the University of Cincinnati, 
becomes associate professor of civil engineering. The course 
in structures will be given by Professor Braune ; elementary 
and applied mechanics and reinforced concrete by Professor 
Hickerson ; highway and railroad engineering and surveying 
by Professor Janda, while the work in water power and hy- 
draulie engineering will be given by Professor Saville. 

The department has established codperative relationships 
with the North Carolina State Highway Commission through 
the establishment of a graduate research fellowship in high- 
way engineering. Roy J. Morton, a graduate student in civil 
engineering, under this arrangement, will carry on extensive 


investigations under direction of Professor Janda on sand 


clay roads. 
The department is also codperating with the State Board 
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of Health through Professor Saville. An investigation is be- 
ing made in the sanitary laboratory at the University, of filter 


sands and also of the pollution of streams by dye wastes. 


Dr. Francis P. Venable resigned the headship of the depart- 
ment of chemistry last June and Dr. J. M. Bell was elected 
in his place. 

Dr. Collier Cobb, head of the department of geology, has 
returned from a year’s leave of absence on the Kenan Founda- 
tion. Dr. Cobb spent the year studying shore line processes 
and harbor development in Alaska, Japan, China, the Philip- 
pines, and South America. 











